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(54) METHOD OF RECYCLING WASTE AROMATIC POLYCARBONATE RESIN 

(57)Abstract: 

PURPOSE: To economically recover an aromatic dihydroxy compound and a diaryl carbonate compound which are usable as 
high-quality raw materials by reacting a waste aromatic polycarbonate resin with an aromatic monohydroxy compound through 
transesterification and treating the reaction products in a specific manner. 

CONSTITUTION: An aromatic polycarbonate resin is reacted with an aromatic monohydroxy compound (X) (e.g. phenol) 
through transesterification. A diaryl carbonate compound (e.g. diphenyl carbonate) containing the compound X is separated from 
the transesterification products by distillation. The compound X is added to the remaining aromatic dihydroxy compound (Y) 
(e.g. bisphenol A), and this mixture is heated to form an adduct of both and then cooled to crystallize the adduct. The resulting 
crystals are taken out and thermally melted, and the compound X is distilled off to obtain the compound Y. According to need, 
the compound Y and the diaryl carbonate compound are used as the raw material. 

LEGAL STATUS 
[Date of request for examination] 
Pate of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

Pate of requesting appeal against examiner's decision of 
rejection] 

Pate of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



l!-.-v. -.W. 



(51)Int.CI. 



07.09.2000 



3361882 
18.10.2002 



1 of 1 



9/1/04 10:43 AM 



http://wvvw4JpdtJpo.go.jp/cgi-bin/tran_...2522%2520BGCOLOR%3D%2522lightye!low%2522 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It faces that the ester exchange reaction of waste aromatic series polycarbonate resin and an aromatic series 
mono-hydroxy compound recovers an aromatic series dihydroxy compound and a diaryl carbonate compound. (A) The first 
process to which the ester exchange reaction of aromatic series polycarbonate resin and the aromatic series mono-hydroxy 
compound is carried out, (B) The second process which carries out distillation separation of the diaryl carbonate compound 
containing an aromatic series mono-hydroxy compound from the resultant acquired at the first process, (C) An aromatic series 
mono-hydroxy compound is added and heated to the aromatic series dihydroxy compound which remained at the second process. 
After making both adduct form, the crystal obtained at the third process and the third process of (D) which carry out 
crystallization of this adduct by cooling, and are separated After heating melting, The recycle approach of the waste aromatic 
series polycarbonate resin characterized by consisting of the fourth process which distills off an aromatic series mono-hydroxy 
compound and obtains an aromatic series dihydroxy compound. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the recycle approach of waste aromatic series polycarbonate resin. Furthermore, 
unnecessary aromatic series polycarbonate resin is disassembled in detail, and it is related with the recycle approach of the waste 
aromatic series polycarbonate resin which converts into the raw material of aromatic series polycarbonate resin, and is reused 
[0002] 

[Description of the Prior Art] Since aromatic series polycarbonate resin has the outstanding transparency, an optical property, and 
tough physical properties, it is an ingredient with very high added value used for various applications, such as a lens, a compact 
disk, a building material, autoparts, a chassis of OA equipment, and a camera body, and need is increasing it increasingly. The use 
termination of these products disposes of many by burying to incineration or underground as trash etc. 
[0003] Disposal of the waste plastic which increases these days has social-problem-ized this as global environment problems, 
and it is not only the futility of a serious resource, but is being set as the object of regulation. For this reason, the reconstititution of 
a part of waste aromatic series polycarbonate resin is carried out, and it is used. However, it is difficult for there to be problems, 
such as a fall of molecular weight, a fall of physical properties, and coloring, and to reuse in large quantities. Moreover, though 
reused, since after the use is discarded, the present condition is not being essential recycle. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the essential recycle approach of using again the 
aromatic series dihydroxy compound obtained by disassembling waste aromatic series polycarbonate resin, a diaryl carbonate 
compound, etc. as a raw material of aromatic series polycarbonate resin manufacture. 

[0005] A high grade is required of the aromatic series dihydroxy compound and diaryl carbonate compound which are used as a 
raw material of aromatic series polycarbonate resin. However, use is once presented, dirt, such as a contaminant and fats and oils, 
not only has adhered to the aromatic series polycarbonate resin used as trash, but various processings are performed, it is mixture 
with other resin, or a coloring agent and reinforcing materials are blended with the front face in many cases. Therefore, various 
impurities mixed besides the active principle, it was common for separation purification of an active principle to be difficult, and 
depending on the case, a decomposition reaction could not advance easily, and problems, such as causing degradation and a yield 
fall of the quality of an active principle, were [ side reaction, a decomposition reaction, etc. of a decomposition reaction product 
which were obtained with much trouble occurred at the same time, and ] in the reaction mixture which is made to carry out the 
ester exchange reaction of the waste aromatic series polycarbonate resin to an aromatic series mono-hydroxy compound as it is, 
and is obtained. 

[0006] Above all, when refining by distillation, it was easy to deteriorate to a high-boiling point component by existence of the 
impurity which remains in heat and/or reaction mixture, for example, the acid of a minute amount, and alkali, and high yield, and 
it was quality and it difficult [ it / the thermal stability of the aromatic series dihydroxy compound in reaction mixture is not 
enough, and ] to obtain an aromatic series dihydroxy compound. 

[0007] this invention person heated waste aromatic series polycarbonate resin with the aromatic series mono-hydroxy compound, 
studied wholeheartedly an aromatic series dihydroxy compound and a diaryl carbonate compound, and the resultant acquired by ' 
the approach of making to the active principle about the collecting method which can be economically collected on a scale of 
industrial, without producing the above problems, and reached this invention in it. 
[0008] 

[Means for Solving the Problem] This invention is faced that the ester exchange reaction of waste aromatic series polycarbonate 
resin and an aromatic series mono-hydroxy compound recovers an aromatic series dihydroxy compound and a diaryl carbonate 
compound. (A) The first process to which the ester exchange reaction of aromatic series polycarbonate resin and the aromatic 
series mono-hydroxy compound is carried out, (B) The second process which carries out distillation separation of the diaryl 
carbonate compound containing an aromatic series mono-hydroxy compound from the resultant acquired at the first process, (C) 
After adding and heating the aromatic series mono-hydroxy compound to the aromatic series dihydroxy compound which 
remained at the second process and making both adduct form, It is the recycle approach of the waste aromatic series 
polycarbonate resin which consists of the fourth process which distills off after heating melting and an aromatic series 
mono-hydroxy compound for the crystal obtained at the third process and the third process of (D) which carry out crystallization 
of this adduct by cooling, and are separated, and obtains an aromatic series dihydroxy compound. 
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[0009] The waste aromatic series polycarbonate resin made into an object by this invention is aromatic series polycarbonate resin 
which compounded the dihydric phenol and the carbonate precursor with the solution method, and is the waste polymer and 
defective which were generated during the composition and shaping, the aromatic series polycarbonate resin product which the 
use was completed or became unnecessary. 

[0010] As a dihydric phenol which is the raw material of aromatic series polycarbonate resin, although 2 and 2-screw 
(4-hydroxyphenyl) propane (it is called bisphenol A for short below) is usually used, if it is in this invention, let not only the 
aromatic series polycarbonate resin of this bisphenol A but the aromatic series polycarbonate resin of other dihydric phenols be an 
object. 

[001 1] Although it can apply to the approach of this invention, without this waste aromatic series polycarbonate resin's 
pretreating if needed, or giving, pretreating is desirable in many cases. The approach of arbitration is adopted as pretreatment. For 
example, as for the case of disks, such as a compact disk and a magneto-optic disk, it is desirable to apply, after carrying out 
exfoliation removal of a processing layer, a printing layer, etc. which are processed on the front face and rear face, and when 
waste aromatic series polycarbonate resin is an alloy, it is desirable [ when a contaminant, fats and oils, and other contaminants 
have adhered to waste aromatic series polycarbonate resin washing enough is desirable, and / a case ] to apply, after separating an 
aromatic series polycarbonate resin component beforehand. It is desirable to avoid that an impurity mixes in a decomposition 
reaction in short as much as possible. Moreover, it is desirable to grind beforehand from the point of a reaction on handling. 
[0012] various kinds of phenols as an aromatic series mono-hydroxy compound - it can use (an aromatic series mono-hydroxy 
compound is called phenols for short below) - especially a phenol is desirable. Moreover, if water exists in a decomposition 
reaction, since the carbonate radical of the diaryl carbonate compound obtained will hydrolyze, it is desirable to carry out water 
content of phenols to 0.5 or less % of the weight especially preferably 5 or less % of the weight 1 or less % of the weight, the 
amount used — waste aromatic series polycarbonate resin — receiving -- usually - 0.8 to 1000 time weight -- it is one to 100 time 
weight, and since phenols also achieve the operation as a solvent, especially its five to 20 time weight is preferably desirable. 
[0013] Waste aromatic series polycarbonate resin is first supplied to the reaction zone of the first process. The waste aromatic 
series polycarbonate resin supplied may be in a melting condition, may be a solid-state, and may be supplied together with 
phenols. 

[0014] the time of a phenol being used for the decomposition reaction by the ester interchange of the phenols and aromatic series 
polycarbonate resin in the reaction zone of the first process as phenols - melting point [ of a phenol ] - it is desirable to carry out 
at 1 50-280 degrees C preferably 300 degrees C. This decomposition reaction can also be conventionally performed using a 
well-known catalyst. Usually, without using a catalyst, you make it flow back near the boiling point of the bottom phenol of 
atmospheric pressure, or it carries out in a bottom short time of elevated-temperature high pressure under existence of a catalyst 
or nonexistence. Latter one is cheap and an installation cost can carry out by low cost. 

[0015] In addition, although the time amount which a decomposition reaction takes changes with existence of reaction 
temperature and a catalyst and nonexistence, it is preferably performed in 10 seconds - 80 minutes for 5 seconds to 120 minutes 
in many cases. Usually, the reaction under elevated-temperature high pressure is ended for a short time in many cases. The 
conditions of a decomposition reaction are chosen so that all may prevent generating of side reaction, this decomposition reaction 
~ a batch process and continuous system — either can be carried out. 

[00 1 6] In the second process, the diaryl carbonate compound which is one of the active principles, and the aromatic series 
dihydroxy compound which is another active principle are separated. The second process performs distillation recovery of a diaryl 
carbonate compound, after carrying out evaporation recovery of some of remaining as it is or phenols for a decomposition 
reaction object. 

[001 7] The equipment with which a distilling column and its lower part were equipped with the evaporation machine, and it 
equipped the upper part with condensing plant and reflux equipment can be used for a distillation apparatus. Although a 
distillation apparatus can use the equipment of arbitration, the short thing of the residence time which has a few holdup is used for 
cost reduction and quality degradation prevention. When a distilling column is a packed column method, the thing of a thin film 
mold has [ what has high contacting efficiency and the evaporation machine with little pressure loss ] packing desirable [ for 
example, ] as much as possible. 

[0018] 120-250 degrees C of distillation temperatures are 150-220 degrees C preferably, and a pressure is 5 - 1 OOTorr preferably 
two to 500 Torr. The diaryl carbonate compound by which fractional distillation distilling off was carried out contains the phenol 
which remained by the decomposition reaction, and may contain a terminator with the boiling point lower than a diaryl carbonate 
compound in a waste polycarbonate. A melting condition cools, separating these phenols and terminators, and a diaryl carbonate 
compound distillation by the conventionally well-known approach if needed, or it is collected as a solid-state. Furthermore, you 
may refine by the approach of arbitration if needed. The liquid which uses as a principal component the aromatic series dihydroxy 
compound obtained by distilling off a diaryl carbonate compound is taken out from the distilling-column lower part, and is sent to 
the third following process. 

[00 1 9] In the third process, the aromatic series dihydroxy compound which is another active principle is refined. The aromatic 
series dihydroxy compound separated at the second process contains the high-boiling point impurity generated at the high-boiling 
point impurity contained in waste polycarbonate resin, a decomposition reaction, and the second process in many cases. 
Therefore, in order to obtain the aromatic series dihydroxy compound of high quality, after adding and heating phenols and 
making the adduct of an aromatic series dihydroxy compound and phenols form, the approach of cooling, carrying out 
crystallization of this adduct, and separating is adopted. 
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[0020] the residue 1 weight section which uses as a principal component the aromatic series dihydroxy compound obtained from 
the bottom of the distilling column in the second process — receiving — as phenols — a phenol — 0.5 - 10 weight section ~ 
desirable — 1.0-5 weight section — in addition, 80-200 degrees C is preferably heated at 100-160 degrees C. The adduct of one 
mol of phenols generates to one mol of aromatic series dihydroxy compounds. If there are few additions of a phenol than the 
above, generation of an adduct will be inadequate and the aromatic series dihydroxy compound of sufficient quality will not be 
obtained. On the other hand, said yield of the aromatic series dihydroxy compound which will be collected as an adduct if many 
more / too ] falls [ a phenol ]. 

[0021] Like the above, subsequently to 40-60 degrees C 40-70 degrees C of solutions heated and obtained are cooled preferably, 
and an adduct is considered as a crystal and carries out crystallization. The well-known solid-liquid-separation approach, for 
example, filtration, centrifugal separation, etc. recover the adduct of a crystal conventionally. A phenol washes the adduct of the 
shape of a separated crystal, and it is sent to the fourth following process. 

[0022] In addition, the mother liquor separated here collects phenols by the well-known approach, for example, evaporation etc., 
conventionally, if needed, it refines and the cyclic use of waste water is carried out. Crystallization of the third process can also be 
performed repeatedly if needed, a batch and continuation — either can be carried out. 

[0023] The fourth process carries out heating fusion of the adduct of the crystal obtained at the third process, separates an 
aromatic series dihydroxy compound and a phenol under a vacuum, and distills off an aromatic series mono-hydroxy compound. 
In consideration of the thermal stability of an aromatic series dihydroxy compound, 160-250 degrees C of temperature to separate 
are preferably performed at 1 80-220 degrees C. The pressure in that case is 1 - lOTorr preferably 0.5 to 40 Torr. 
[0024] The equipment to carry out has few holdups of an aromatic series dihydroxy compound, and the residence time is short, 
for example, a thin film-type evaporation machine is used suitably. 

[0025] It once cools and the aromatic series dihydroxy compound collected like the above is taken out as a solid-state, while it has 
been in a melting condition, the fourth process ~ a batch and continuation — either can be carried out. 

[0026] An example of the process of this invention is shown in drawing 1 . Among drawing, a polycarbonate and DPC express 

diphenyl carbonate and, as for BPA, PC expresses bisphenol A. 

[0027] 

[Effect of the Invention] According to this invention, the aromatic series dihydroxy compound and diaryl carbonate compound of 
high quality are economically recoverable on a scale of industrial. The collected compound is recycled by the melting 
polymerization reaction process if needed, and the effectiveness which does so is exceptional. 
[0028] 

[Example] Next, although an example is shown, this invention is not restricted to this at all. The section in an example and % are 
based on weight. 

[0029] The grinding object 200 section of a [example 1] waste compact disk and the 3% caustic- alkali-of-sodium water-solution 
300 section were taught to the flask, and it stirred for 20 minutes at 70 degrees C. Subsequently, it cooled, the mixture which 
neutralized with dilute hydrochloric acid and was taken out was washed with the stream, the processing layers (aluminum, a 
protective layer, printing layer, etc.) which exfoliated were removed, it dried and the polycarbonate resin 193.0 sections were 
collected. 

[0030] (A) The phenol (0.01% of water content) 701.2 section was added to the polycarbonate resin 96.6 obtained section, and it 
was made to flow back by ordinary pressure for 1 hour, the place which analyzed the obtained reaction mixture with high-speed 
liquid chromatography equipment — bisphenol A: — it was contained diphenyl carbonate: 5. 98% 10.65%. 
[003 1] (B) Distilling-column column top temperature was held for this reaction mixture to 150 degrees C and 300Torr by the 
packed column type distilling column (Sulzer packing EX use) with a bore [ of 20mm ], and a height of lm, and the phenol was 
made to distill off, subsequently to 200 degrees C column top temperature was raised, it held to 50Torr(s), and diphenyl carbonate 
was made to distill. The diphenyl carbonate 79.7 sections were collected. Purity was 99.5%. 

[0032] (C) Subsequently, in the solution obtained from the bottom of the above (B), the phenol 200 section, in addition after 
heating for 20 minutes under 1 50 degrees C and ordinary pressure, stirring, it came out for 1-degree-C/comparatively, and cooled 
to 45 degrees C slowly. The crystal was carried out the ** exception and it washed twice in the phenol 100 section further. 
[0033] (D) Subsequently, having carried out heating fusion of the crystal and carrying out feed continuously to a small glass thin 
film evaporation machine, the phenol was made to distill off and bisphenol A was taken out from the bottom. Bisphenol A of the 
69.9 sections was obtained and purity was 99.8%. 



[Translation done.] 



3 of 3 



9/1/04 10:48 AM 



osoh+wmw <jp> (12) & !f$ jft £ $g ( A ) (u)ttttff»&ii** 

#^¥7-316280 

(43)&B8B ¥fi£7*F(1995)12£5B 



l51JInt.Cl* 




F I 




C 0 8 G 64/40 


NP Y 






64/30 


NPU 






C 0 8 J 11/00 


CFD 






11/26 














W*«flDftl OL (4 5 1) 


(21)fflH#^ 


4$»W-108256 


(71)fflffiA 


000003001 












^6^(1994) 5/! 230 




AR^R***Km*«r 1 ts 6 # 7 ^ 






(72)«W# 










mo»SHtf>Bfflta«r2#i*f #A*te$ 














(74)«aA 





(54) [fgw©^] Bg^f«!S^U*-#^-M»jg©Uii--i'^;^ 



(57) im: 

ism mT&mxvt>-x*-h®m$:&imtev 




09/01/2004, EAST Version: 1.4.1 



(2) 



^¥7-3 16 280 



&^b b'n^iHfrSftis Jtf U -A-*-**- Mk 
PDtt* £PS?U (A) ^HHfeKU b 

taint ^ss^b FudrHk-^jt^xxr/k^jfts; 

*- bft^fcsKMftfttsscnas, ( c ) is 
-igrs® Ltijmmis t h* odf Mk^fo^sifct io 

t&mExmtsxv (d) *=isT*fetifc***aB 



[00 0 1] 

btaiioy^^n^wati.. a^PL<ii. ^ffl 

bffifliOMftfclESI LTB*iJffltSfS5f#SyK 
blSBwUlM ?A3f8;fcRtl>. 

[00 02] 

[ft*<7)&«] yj&-#*-b*f]»ii. 
futaui*. 3mm&J:t^«tt£*t&oTb' 
yx, 3^;hf^;,MWfl, en***, o 

$*iTt^^?ttMrtfio;«v^m:'*9, *t*t 30 

tit, §><mmntLxmi*tditw£mit>&% 

[0003] cmM*&K«?«T'<6 I) 14'*' 0 Ttc 
[00 04] 

MtfjS&LJ: 5 ft SUB] *#!Bl±. *0f*ifeK 
U # - b IB Jli£4WW fc*i*3H«S>t H o 

y im 9n/m*m#h r t £ awt ts . 

[00 053 SfgflgsK'J M»B<0KBfc LT 



fcOti*^*^. {MfMS^y b 

fflJI*. -^coii^lSt/t b'oJf^b^titxxr 

£ t < . *atc j: ^ -c im>-> £ 

[0006] tt+. KiBJK'fOJFSK^t b'Q^Hk^r 

rut y «o#s t ± y ssaM&ftftMat t^t 

[0007] IBMMIHKy *-**-b* 

81 £ 3?#js£ =e y t b* a * x-fk^fis t ft c mm I X 3r&m 

j: 9 ftraiit 4 1 * i t » < Jimmmummz 

ft. 

[0008] 

[IHI*]»«tifcft«#K] *JW8«iv «3f«lfcKy 

^r/kXlWaSfcJ: y^#K^'b b'n^Hk^fcilX 
xT»J-/k*-^- bik^J^miRtSt^L, 
(A) ^SK^y^-^-beJIit^S^/bKn 

^ Mk^fti t ^xxx/v-^BSS-^s^-iSs 

b Hadf ^-fk-^jSr^^'Ty-/^-^*- b-fk^* 

Srne^-Kt-smrxs, (c) mzjMx-imLtifi 
(d) mzxg-ci#^^» a B B sripfi5Ma. mm* 

J b h'o^^k^&S* L-C^SK^b Ko^HkHr 

[0009] «wrr««fc-t*«DWMfeKU*--#* 
mwrnx^ itc%m* y * - * *- b aiiirc* 

[0010] y a-**- bWH<oKiras 



09/01/2004, EAST Version: 1.4.1 



(3) 



^¥7-3 16 280 



o^f-/7x-;H ruA-y (jyTt.-7.7xy-/uA£B& 
!lt>*t£i£-fft, 

w mmmtixiiiimcojj&bmmztiz. mum 



mmmm ix ^mitMsmmtz nm 1 1 

mmisii. zvm^mmizMxztix^&mjLm*? 
mmmmw®&vxi)>t>®m?h<?>i)Wii< . m 
mmxv hmwrnj ^xfi 

[0012] ^S«=e/h Ko* vK£Mk LTte&S 
OTfcTftoaWS U v. y £ ~# 

*-h«iiBK»Lfaffio. s-iooofgfifi, m 

Kttl~-10 0«**r*0. 7x7-;WKte$$i: 

[0013] lersifcK y*-^*-h«fliii3t-f 
[0014] m-xmcoKfcfttz&vz ? x 

7xy-;miLT7x/-^£$ffl-<r&i 
^ti7xy-;uoiL^~3 0 or, t<lil 5 o~ 

2 8 0 'CTff 3 £ I mt I K £ <9#M£JEtfft*& 
* £ t ft < 7C*JET7 x J ->W»s!mti§xm&-£ Ltf> 

ft*\ *fctt % ttKwffftifcaiWftT. iSiaSffir 
3ft*S£#&ft. 

[00 1 5] ftfc\ ^MKRJGfcS-t&^BItt, KJE&g 
fc itifftttlOflPS. «fc 9Hftft#. 5#~ 1 2 



10 



20 



30 



40 



[ooi63 mr.xmza\^x^m<n-^x'hh'J 
ft^#&vt pn+ Mt^ftt £4»t** . mzxe 

[0017] jKflfSSIi. *S*S, *<3TSM:H!3fe 



50 



i\t\ 

[0 0 1 8] mmmUl 2 0~2 5 0°C, Sf4L<!i 
1 50— 220°CT* 1 5. EM2-500Torr, 
SiL<ll5~100TorrfW. $H?e*Stut 

7x/-rt^A/Cfc l 3, 4>ts ^'J^-iK^-h* 

ffiMJ^^t^*^ t> h 6 > iimzft IX . ^*^»<7)S- 
ffiicj: 0, Mxtf^etJ; 0£^^7xy-;PiJj:lX 
S^<?±^l t ^"7 «J h-ft-^tt 5:^(51 L . 

jfi£W«44, ifcHJaaiL.THWckLTEWXSii 
ft-. B^^JS5fCffiS«*&ti OURL-Cfci 

[0019] mEJMfc&^x, bi-^ntmftx- 

w fe^xnmm&mi;tvn*^t&mmz>iz 

■a t xmtnm &m immz mmmtt 
ft. 

[0020] JgZIg(;:fcttftlt«»i: 
fc^ftR^t Ka^fWt^fl)Sr±fife7>itft^%lfi 
M.mzMlX. 7x/-;l^fcL-C7xy-;^0. 5 
~10fifiS|5, »*L<J±1. 0~5«S»SHni"C, 
80-2 0 0°C. »4L<{±1 0 0-1 60°C(CjD»1- 
5. ^#K^'t FadfWL^Jl t;WC*ftT7xy- 

;P l ^/uoftjtmtta^ffc-fft . 7 x y-;i/o^jSiit*«fr 
»«^#g^"th'n*W^##^*iftv\ 7 
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[0021] J£^<AftLTtt6ftfcttK£&VYC 
4 0~70*C S ifSL<<±4 0-6 0 <, C(;^aiUT. ft 

ftoB»4Ht£1£. «i(fra> i&MHBtSfcJ^TIll 
[ 0 0 2 2 ] CilTiHBSftfcWrKi* 

kj6 t x nmm *wmmi sft & . m^xM^Mi 

ft-e t fgsrr-s - 1 ars & . 
[0023] mmxmt. mzxmx^htitzm^n 

»<^»SStt*#*LT, 1 6 0-2 5 O'C. if* L< 
<il8 0-2 2 0°CTlT-3„ *<*>IR<>>£EA(iO. 5-4 
OTorr^iLOJl-lOTorrt'W. 20 
[0024] HjSfrt&H«ti. ^SSyt Kn* Wli^ 

[0025] ±ffiosn< muztv&ffisast Fn*^ 
■cBassft*. $0x^20^ jtKvvm-ctgtt-r 
[ o o 2 6 ] . a l iz^m^xn^-m^-r. m*. 

P CH^U h . D PCIiy'7x-;W-» 

-K BPA{i£\X7x7-/PA£3H\ 30 
[0027] 

ft , * i »*iit6»!i* to?**. 

[0028] 

[UttM] <XfcH*«f*^r#, #f^tt£ftfc2r^ 

s-a^hUctcots.*. 40 
[0029] [mtMiim-syjwhTjzfam 

ft2 0 0||HiiJ:tf3%%y-^*^3 0 0S£75 
x a fc{t& A. 7 0 -CT 2 0 &v ^X'tiffl 
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6 

Late. 

[0030] (A)»4,ftfcjK>J*-!K*-H«B9 
6. 6S5£ S 7x7-^ (3tK*0. 0 1%) 70 1. 

2mi)oix. ®i±x\ imsmttufxk. ®t>titz 

t'X7x7-/l-A: 10. 6 5%, y'7i-M" 
h : 5. 9 8%-&£ft-Ovft. 
[0 03 1] (B) >I^Rj£S^?:rt@2 0mm. i§ 
$ 1 m afcWS* jKS$ ( zjW->* -y * y E xffiffl ) 
t~ J: 0 , H«i§igHiaSS: 1 5 0*C. 300Torrfc 
ft»LT7xy-/l'&e*S*, i3cwc«]ljl*£2 0 
0*C£±(f 1 5 OTo r r (Cftf£ UT ^"7 x ^;t/#-,fC 
*- b ZWlillt Utofc . y*7 x :^jfr~>j«*- I- 7 9 . 

[0032] (c)<x^x\mi(B)m&xnm 

ftjfc**fc, 7xy-^2 0 0«ftDir, 

15 ox;, »JEfT r C2 04MBBnJRLfctl. ix:/^fj 

£Tt9>-?< 04 5X:4T»»Ufc. & B B B £iF53'IU 

7 x y -;n o o gp-e 2 mft^ l . 

[0033] ( D ) <Klv£\ MA^MftSM LT . >m 

fULH, 6 9. 9SP^)t'X7xy-^A^i5 ) ft, Wz 
12:9 9. 8%T*$>o/c. 

[013 *»|(?)ISW-M5:^t. 

1 : *»9«»-ia ( fltf 'J hffiJH 
(UPC) 7xy-;MHi:*KJMRL"Cx^T^S 

2 : *mmxxn u^rf^m^m^x 

«f4. ) 

3-1 :*»flO»HIg (7x7-/^^iP^Tjia 

l b p a 1 7 x y~/mt wmmnn&t i#>k®, 

ttmiximmm?s>. ) 

3-2 : *wmm=xm ummftrntt. ) 

4 : *«Wo*HIS (#i9n#:07x S-imZ® 
StTt'X7x/-;UA5rl°l)R-r§ < , ) 

5 : yxJ->mbi/y*~)Vi}-#*-hZ j m 
•fSIg (7x7-;HB±^4h*3ianLflliaffiffi§ft 

) 

6 : #JjDft^gtf*^)«A^ 7x7 -;Hi* 0JR 
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